Abstract
Introduction
Background to the study There is dwindling government funding for Australian universities and a subsequent imperative to increase class sizes and reduce face-to-face teaching (e.g., Cairns, 2007; Marks, 2002; Pollard & Chan, 2006) . In parallel, there is pressure for education and research to be more 'relevant' and engaged with the community (Bridger & Alter, 2006; QUT, 2007) . Nowhere are these contradictory drivers more apparent than at the multi-campus University of Western Sydney, with its Mission:
To be a university of international standing and outlook, achieving excellence through scholarship, teaching, learning, research and service to its regional, national and international communities, beginning with the people of Greater Western Sydney (http://www.uws.edu.au/about/university/mission). This paper outlines the results of a semester long initiative, undertaken at the University of Western Sydney that involved students in developing a methodology to explore the social climate for community engagement, and in the process to become more knowledgeable about social and technical issues associated with water sustainability and its equitable use. We outline the process through which a small collaborative staff -student group developed a program for exploring skills for engagement, describe the development of an 'action-conversations' research methodology (Webb, 2006, based on Hauser and Hauser, 1975) for engaging a broader range of community stakeholders than those usually 'consulted' (Burgin, 2002; Lunney, Dickman & Burgin, 2002; Syme & Nancarrow, 2002) , and we also explore the group's analysis of data from these conversations, the implications for community education on sustainable water use issues, and speculate on the parallel implications for tertiary teaching and learning styles where there is congruence between content and process. We then describe how the students applied skills and techniques learnt in the project to their own evaluation of the teaching and learning process, the features they identified as making a significant contribution to this learning process, and parallels between these features and those found in the wider literature on project-based service learning.
Experiential teaching and learning
As indicated above, the structure of Australian universities mitigates against trans-disciplinary, action-research, and experiential service-based teaching and learning of skills for 'knowledge translation' that presents the scientific and technical aspects of real world issues of significance in the language and action-frames of the community. Traditional approaches to university education generally introduce students to knowledge in silos (courses/units). Subsequently, there may be attempts to build intellectual bridges between these silos and between classroom activities and the community.
The kind of experiential systems-based teaching that we favor involves immersion in real-time issues, and interrogation of the knowledge base for its relevance in terms of 'solutions' that are socially and technically practical (cf. Bawden, 2007; Thompson, 2007) . Alongside energy, climate change, and land use, the problem of water futures forms part of an existential imperative: the need to define and achieve sustainability (ecological, social, economic) in Australia. In part we see our purpose as educators being to develop student skills for translating scientific knowledge into community engagement and, specifically, to develop the skills and knowledge to tackle the root problem of getting such engagement. Our approach to developing these skills involves engaging students directly with stakeholders in the community. It involves exploring how we might begin to engage stakeholders in the broader community to search for their own practical solutions (on their own terms) and, in making a difference, knowing what difference they had made and how they had achieved the outcomes.
This seems to us to be a path to teaching and learning worth taking, and documenting the steps. It is participatory action research operating simultaneously at two levels. We explore how to achieve community engagement in the issue of water sustainability where many current and traditional community participation/community development initiatives are failing. We also investigate how we might best teach the skills in this area to students whose current and traditional knowledge silobased learning provides little opportunity to develop even limited skills in communication beyond the classroom.
A collaborative staff -student 'water futures' action research study The 'water futures' study reported here shows how a staff -student collaborative group explored these questions. The initial stimulus for the project was a collaboration among seven staff from the School of Natural Sciences (University of Western Sydney) from a range of ecological and agricultural disciplines on a paper for a symposium titled In the pipeline: new directions in cultural research on water, hosted by the University of Western Sydney . The working hypotheses for this paper were (1) managing water as a sustainable resource from either a scientific or technological viewpoint alone is ineffective because water use and management are strongly connected with social, economic, cultural, spiritual, and political factors; and (2) management and associated research has been fragmented at institutional, regional and national levels resulting in misunderstanding, confusion and conflict at the various levels of government (local, state, federal), academia and community-wide (e.g. primary producers, industry, households) and this has impacted on water sustainability; and (3) the process used to develop options to secure water supplies in the peri-urban landscape, at the community level, are as important as the options themselves. Hence the need to develop a framework for exploring how to manage water use in an equitable and sustainable manner, based on systemic action-research that explored ways to stimulate a debate that facilitates stakeholder participation, and ownership of practical sustainable solutions.
As an outcome of the initial discussions, approaches were made to second and third year undergraduate students inviting their participation in a collaborative staff -student project. This was presented as:
an opportunity to explore ways to get community engagement and ownership of ideas for more sustainable water use and see how we might better translate scientific/academic ideas into the language that can be owned and developed by the community.
Twelve students expressed an interest, eight attended either the first or second meeting in the first week of April 2007, and a core of five students joined the small group of staff and participated in a series of eight three-hour group training/exploration sessions spread over the next 10 weeks. The 'Water futures action-research project' thus ran in the (Australian) autumn semester between April and June 2007.
Learning objectives
The semester long project was an exercise in teaching and learning by staff and students in an alternative mode using alternative (experiential) learning techniques. It focused on the development of a framework for exploring how we might gain broad community stakeholder support for practical activities that could lead to a more sustainable water future. We were interested in exploring how we might stimulate a community-wide dialogue (through action conversations within the community) about the issues. Secondarily we were interested to see what practical options might be possible: what the community thought might be needed, and how people thought they might be actively involved. We were also interested in exploring how the group, and the students in particular, evaluated this learning experience. The 'water futures' study reported here shows how a staff -student collaborative group explored these questions.
The learning approach
Within the group, we explored individual and shared concerns about the current unsustainable patterns of water use in Australia and what we thought might be achieved at a practical level to develop more sustainable use-patterns. These were then set aside and an open-ended questioning approach developed and used to investigate how the community saw these issues and what might actually be possible in the local area. This was done by engaging directly with community stakeholders and the results of these 'action conversations' were then analyzed and the implications for community engagement and education on water issues evaluated. Full details of this exploration have been reported in Webb, Burgin & Maheshwari (in press; Webb et al., 2007) .
Informing this approach to community engagement was a critical exploration of the problem with traditional approaches to community consultation that start with scientific/technical and professional/managerial options for what needs to be achieved. This critique was informed by ideas from Hauser and Hauser (1975) , and community leadership development 'tools for personal and political change' workshop material developed by Webb (2004a) . These ideas are premised on the failure of traditional organizing tools to reach more than a small section of the community whose 'indignation' can be aroused over issues of social, political or environmental concern. Much traditional community education not only fails to engage large sections of the population; but the more effective it is in mobilizing the small pool of indignation the more it drives sections of the 'apathetic' population further away
1 . An alternative approach to the widespread problems of 'apathy' and alienation of sections of the community from participation in local issues and change processes suggests the need for a more 'Socratic' approach (Hauser & Hauser, 1975) . This is based on asking open-ended questions as a way of engaging people in exploring their own ideas, in their own language, on the nature of the issue of concern, what might be done about it, and how this could be achieved. In contrast to providing information (answers) as a way of mobilizing social indignation, asking questions seeks to mobilize interest, curiosity and a sense of ownership of ideas. The art is to find the questions that work to do this. The 'action conversations' approach developed by Webb (2004a; provides a systemic framework for asking strategic but openended questions in a conversational style as the basis for social action. The initial 'concern' of a group is explored in order to identify (and set aside) the starting bias. The group then engages with a cross-sectional sample of the broadly-defined community of stakeholders to both test the climate for action and identify the 'questions that work' to create interest, curiosity or engagement in meaningful interpersonal conversations about the issue(s o What might be the starting points for action? These are used as the starting point. However, the actual form of these questions, and follow up probe questions that explore a person's perceptions in more detail, builds on the language (cued also by the body language) of the person being 'interviewed'. This approach differs somewhat from some other 'semi-structured interview' processes (see Kemmis & McTaggart, 1988a; 1988b) , and particularly the strategic questioning approach of Peavey (1994; Peavey & Hutchinson, 1993) in that the initial 'pre-survey' stage is as much about finding the 'questions that work' as about gathering information from the community. Once the pilot (or 'pre-survey') phase has identified the questions that achieve community engagement, the approach can be expanded to create a community-wide conversation (perhaps using a variety of community-cultural development tools) and build support for specific courses of action the community wishes to develop.
A noticeable feature of the development of skills and techniques within the staff -student collaborative study group was the exploration (and unlearning) of old patterns of (personal and collective/group) thought, feeling and behavior (some reinforced by academic teaching and learning) that inhibit meaningful engagement with community members. The group developed a 'stakeholder matrix' (see Table 1 ) that included many who are not part of the group of 'usual suspects' (see e.g., Burgin, 2002; Lunney et al., 2002; Syme & Nancarrow, 2002) already committed in some way to social action on water issues. The gradual development of skills in 'conversational style' interviewing led to an appreciation of the role of the strategic questions' framework as a useful guide to 'mapping' the conversation, keeping it 'on track', and locating responses and comments from often 'messy' conversations that followed the stakeholder's interests and ideas. This framework also facilitated note-making after the conversation which allowed the participants to maintain the informal conversational relationship during the interview.
Both within the group, and in the stakeholder conversations, the processes used encouraged development of more 'equal' relationships, rapid building of trust and more open/honest 'real' sharing of ideas. The group gradually appreciated how, important as the strategic questions are, the actual 'questions that work' evolve from listening more deeply to what the community stakeholders are saying. As a critical aspect of this interview-skill development, the group explored how to (1) observe and use body language (mirroring and pacing) as a guide to developing engagement in the conversation; (2) how to use reflection of the other's language and key-words (active listening), and tone/voice inflection to guide the conversation deeper into some areas of interest. This led to an exploration of new, different and more relevant forms of questions that worked; and the importance of attending to and 'capturing' in note form the key words from both the questions and the stakeholder responses.
These action-research tools were trialed, tested, reviewed, and refined in practical conversations, initially within the group and with academic peers (other university staff and students) as community stakeholders in water futures issues. Subsequently, but within the limited time available over the semester, the project was progressively expanded to include a broad crosssectional sample from the evolving matrix of stakeholders. The weekly meetings reported on progress with the interviews, identifying: 'questions that worked', their form, and the key words that appeared to 'resonate' in conversation with stakeholders (often contrasted with forms that were 'intuitively' chosen based on scientific/technical academic ways of framing the issues and sustainable water options). In particular, the group began to identify 'simple' questions that opened an exploration of 'values' related to lifestyle and world views around water. Reading of the 'interview' notes across the group led to supplementation of the initial notes through action-conversations within the group that encouraged the interviewer to further recall details from particular conversations by the action-researcher/interviewer who conducted them. This was followed by multiple 'coding' of the recorded data within the group (cf. Glaser, 1992; Glaser & Strauss, 1967) to highlight standout ideas in the words and phrases used by people interviewed; and then the mapping of these coded terms. This initially occurred across small numbers of the notes from the action conversations, and eventually the whole stakeholder sample. Finally group discussion led to an analysis that identified key features and implications for future work in developing community-sustainable water futures.
At the conclusion of the process the students in the group conducted their own action conversations, interviewing each other about their experience of the method in terms of a teaching learning process compared to the more 'traditionally structured' university course/unit based learning experience. The results, in terms of both the outcome/learning from the project on water futures issues and the student learning experience, are reported below.
Results
The initial results suggest that the approach has merit in terms of its ability to tap into, and identify cultural elements that can inform further community education, leadership/ownership and capacity building work that might develop 'grounded' options for future water use in communities. More important, they suggest that the teaching mode by which students learn how to 'engage' the community can be more effective to the extent that it parallels those 'relational' elements that are part of the community engagement process. Table 1 shows the preliminary stakeholder map developed by the group and the cross-sectional sample of 30 stakeholders interviewed. A feature of this mapping exercise was a group exploration of who might be potential stakeholders outside of the 'usual suspects' that are traditionally identified as appropriate and accessible for such community consultations. It also prompted discussion about how such 'un-usual' stakeholders can be approached and their views included in the consultation process. 
Community perceptions of water issues

Data analysis: t-test
In analysing the interview data the group initially took a small test-sample of seven of the 30 pilot interviews. Initial data from these interviews was 'thin'; reflecting the method of note-making after, rather than during the conversations, together with the relative lack of experience of some of the interviewers. To improve the quality of these data, each interviewer was further 'interviewed' by two colleagues who encouraged further identification of the key ideas explored and, particularly, the language used by the interviewed stakeholder. Notes on this secondary conversation, together with the primary notes made by the initial interviewer were then 'coded' by each of three people. This involved highlighting key words, phrases and ideas (in the language used by the interviewee). These coded words were then mapped on a whiteboard into ways people had of seeing/describing (1) the essence of the 'problem' as the interviewee saw it; (2) what they thought was being achieved; (3) what they considered might need to be done about the issue; and (4) obstacles to change. The mapping was then further coded by the group for significant language.
Group discussion of this coding and the context of the identified words in the interviews demonstrate that a major problem with community engagement on water issues was one of communication. The language used was 'too technical/academic', the issue 'too hard', there was 'too much information', people were 'not seeing it',' a lot was being said' but 'little done'. What stood out for the group was how the words used suggested that the problem was as much with the way that the message about the water issues was being communicated as the scale of the problem; and that part of the problem was the way the public message was couched in the cognitive/verbal, effectively 'auditory' (hearing) mode; rather than the 'visual' (seeing) and 'kinesthetic' (doing) modes.
On the other hand, in discussing the solutions (and obstacles to these) the words used were about 'being shown', 'seeing' and 'getting people to see' the message 'in pictures and diagrams'; and 'doing things' (with examples) even down to 'changing old patterns' and reframing the problem in terms of 'people who do' and 'those who don't'. The language here was predominantly about seeing and doing, almost exclusively without reference to the previous verbal/cognitive mode of sharing 'information'.
The implications of this are that, whatever community education programs might be developed in the area, there is a need to focus on all three modes of receiving information and learning (the visual and kinesthetic and the verbal) and perhaps there should be more focus on providing this information visually (through diagrams and pictures), and through practical examples (that can be seen) and practical activities (that can be done). A parallel implication is that the student learning process also needs to involve the same multiple teaching modes of the visual, kinesthetic and verbal that the community stakeholders, at least subliminally, seek. The coding of the language of 'seeing' and 'doing' by the group is a reflection of the significance attached to these terms by the student and staff researchers, as much and perhaps even more so than the community interviewees.
Like most ideas that, in retrospect, can be seen as obvious, this result was not anticipated. The full action conversations process (see Webb, 2006) involves the group in developing and discussing the participants' own ideas (against the action conversations five-question framework outlined previously), and then discussing what they expect to find when having conversations in the field. This 'concern stage' of the process is designed to identify and so guard against bias in the interviewing process. It also helps the group identify new features or 'emergent themes' (Glaser, 1992 ) that stand-out in the data because they were not obvious in the preparation/planning stage. The emergent feature of the significance of verbal/visual/kinesthetic language as a medium for the message about water futures was not identified at the earlier stage of the process. It emerged from the data. As such it highlights a significant weakness in the conception, planning and management of community education activities and much of the education material produced as part of the water debate to date, and the approach of the more traditional teaching approach of most universities, colleges and schools. How many people have an image/picture or could diagram a desalination plant, or can picture how effluent treatment for recycling of drinking water actually works? In fact, as the group discussion highlighted, much of the 'education' provided by government and media has been in the form of 'talking heads', rather than visual imagery, and such approaches tend to be mirrored in the classroom. If, as we postulated, above a critical challenge is the development of skills for translation of scientific technical ideas into active community engagement with an ownership of these how can we do this without demonstrating (so that students can see) and practicing (so that students can do) those activities that get such engagement?
Lessons from analysis of the full action conservations dataset
Further analysis of the remaining data involved systematic coding for key words and phrases by each of the participating researchers (staff and students) of the notes on each of the 30 interviews in the sample obtained during the semester. From this a list of the key words that 'stood out' in the notes was loosely mapped across three categories: technical (words indicating awareness of problems with water use/sustainability), processes (words indicating vehicles for change, for example, education, media, school, government), and cultural (words indicating positive or negative attitudes to vehicles for change). The choice of these initial categories was the result of group discussion and trial mapping to find ways of grouping the coded phrases into general 'themes'. The interview notes were then scored for frequency of occurrence of these key words and the group discussed the members' perception of the significance of these frequencies. This involved relating the words to their context in the action conversations, how they might best be grouped and how the grouped frequencies might be interpreted. This dataset, process of analysis, and the conclusions drawn from the frequency analysis have been described in detail in Webb et al., in press; . Table 2 shows the group's overall interpretation of the data (left hand column). Alongside this we offer our more speculative analysis of parallel implications for the teaching and learning process. Table 2 General conclusions on community perceptions of water sustainability, and some parallel lessons for student teaching and learning developed during a teaching and learning collaboration between academics and tertiary students.
Community perception Lessons for student learning
There is general awareness of crisis and need for action
Students share community awareness of sustainability crises -and the desire to be able to tackle these can be a powerful motivator for learning
There is awareness/recognition of the major technical solutions being considered -but also recognition of need for practical householdlevel solutions
Students have awareness/recognition of and knowledge on the technical issues (may also recognize the 'social problem' of community engagement) but see the need for practical application of solutions to these problems as a key part of the teaching/learning process.
Public education is seen as needed (but the role of media is limited)
While information is useful the medium by which the learning process takes place is as important -and traditional formats may not suffice Government is seen as important in promoting change but not (merely) by regulation or 'market forces'.
The 'governed' processes of higher education, particularly what is taught and the processes of assessment and examination many have a necessary, but arguably not sufficient role in assisting the acquisition of appropriate knowledge about sustainability issues and change processes.
People need to be involved at household level. Students need to be involved in promoting change through 'hands-on' experience of working with issues at a practical level.
People are concerned about costs and time but these are not the major obstacle, rather the obstacles are people's attitudes and sense of not being personally affected (apathy)
Students face time/cost pressures in their studies, so the opportunity to engage in these practical learning experiences can be assisted where they are integrated into course structures -but the absence of this is not the main barrier to student engagement. Changing academic structures is not the immediate solution -rather this should follow initiatives that engage students in tackling the root problem of a culture of apathy by making personal connections with sustainability issues as an integral part of the teaching and learning process.
The problem is not lack of knowledge -rather a sense of being overwhelmed by it.
Teaching and learning in this area needs to develop a sense of empowerment -a well founded sense that students can make a difference -and know how they made it.
Talk is seen as problematic as a way of promoting education on these issues; instead of (or at least alongside) such talk there is a need for practical examples of things that work and activities that engage people in these with a role for more visual forms of presentation of ideas 'Talking heads' such as the traditional lecture without opportunities for seeing the ideas in action through community interaction, and practical application that demonstrates student ability to tackle issues, will not stimulate learning to the same degree
Further options for group analysis
The next stage of the analysis could involve the further exploration of the data. We have discussed developing a more quantitative survey (perhaps based on five point scales) using some of the dialectics identified in the action conversations' data such as: people affected/not affected by water issues; my problem/someone-else's problem; problem of water use/problem of water supply; people who care/people who don't care; too much information/not enough information; farmers should have priority/city should have priority; schools should teach water conservation/parents should teach conversation. As well as providing measures of community attitudes, the results could be used to provide a stimulus for community-based individual and group stakeholder discussions. In addition, as with the speculative analysis above, many of these could be explored for parallel lessons in terms of the way we structure teaching and learning experiences for students.
The next stage of the project will involve the initial collaborative group and other staff and students who have expressed interest as a result of the initial reports. It will extend the action conversations approach to explore the scope for practical action with and by groups of community stakeholders in the local area. Some training of the new participants in the group will be undertaken by students involved in the initial phase. Given the evidence from this project on the need for visually and practically-based education, part of the next phase will explore scope for using PhotoVoice (Wang, 2003; Wang & Burris, 1997; Webb, 2004b) to engage the broader community in better 'seeing' and 'hearing' about both the nature of the problem, and practical ideas for action that community stakeholders might develop on alternatives to using potable water for irrigation. The aim will be to develop university -community collaborative projects that involve all the stakeholders: students, academics and community members, in the process of action-research and engaged learning.
Evaluating the outcome in terms of the student learning experience As noted above, the same action conversations tools were used by the students in the group to explore their experience of the teaching and learning process. The five students constructed their own framework questions and conducted their own interviews (two separate interviews for each student participant) recording the key data in note form. These 10 sets of interview notes were then de-identified and coded by both the students and academics involved in the project. Analysis was undertaken using the same approach of identifying emergent themes described above. The results can best be summarized with themes illustrated by the language in which they were expressed as follows:
In terms of learning the emergent themes were those of new and different ways of finding/gaining information/data/concepts and processes based on experience: 'I experienced different ways of gaining information', and 'I gained a new concept -which anyone in positions where leadership is required can use'. Also new and better ways of communicating/talking with people:
'I developed new communication skills', 'How to talk better', and 'More confidence in talking and sharing', and 'I gained experience in the social side of interviews -rather than taking the literal side you take their true understanding'.
In terms of the perceived benefits there were few material or academic rewards associated with this but not to be underestimated, the students noted the free food (staff shared the cost of local pizza delivery at the commencement of each meeting). While of value to students on limited budgets, we tend to forget how eating together helps develop group processes (e.g., Cossa, 2006; Levine & Morehand, 2006; van der Post & Hogeweg, 2004) . Also noted was the benefit of having an 'office (provided as a base for people working on the project) which was seen as a place to go to learn away from others [students]'.
Other significant benefits included excitement and the opportunity to reflect on this as part of the process: Closely related to this they also saw personal benefits in terms of their development and 'growth' seen in comments such as: 'More confidence in talking and sharing', 'More conscious of seeing how I act around people', and 'Pushed me outside my comfort zone'.
Among the defects in the process students identified that the process had less structure: 'We can easily be sidetracked'. And some had difficulties in adapting:
'I'm still trying to adapt to this new method of teaching -it can be a dramatic change', 'I still prefer the old method of teaching where we are supplied with information to go back over -whereas (this way) provides us with information we cannot always refer back to', 'These were chaotic processes (that) brought answers -defined answers -but these were against what I was used to -(more) structured'.
Among the stand-out features of the teaching students noted the different structure and/or methods and consistently noted the different relationship with the staff as a whole and the project facilitator. This was characterized by the notion of equality:
'We were equal [there was] equality [staff/lecturers & students] a chance to collaborate with lecturers', 'It was more a group of people working to a common goal', 'Everyone was heard -there was no hierarchy, all equality', 'The question: What was good? -To be on equal terms -full equal terms with academicsenjoy seeing them in real life conversations', 'The teacher was part of the group', 'It was nice to see lecturers in their field -with our input', 'A relaxed atmosphere with a round-table effect where no one was head of it'. The students noted they enjoyed intimacy, comradely, and working in small groups: 'Large classes don't work, smaller groups working on their own place an interest in contributing to the process which is needed', 'I looked forward to the relaxed atmosphere of it', 'In small groups -more people are willing to express opinions and therefore have opinions', and 'In a small intimate group -intimacy forces response'.
The 'Socratic' approach of the action conversations process and the use of this same approach in learning and developing processes for engagement were seen as developing a sense of ownership of the process and the outcomes. This can be seen in comments such as:
'We are usually spoon-fed answers -this way we are told the method but had to figure out the answers', 'Students…think things out for themselves -more engaged', 'It made me feel more valid, in control', 'We learn from ourselves -own ideas -own pace', 'Our own assessment of what we are doing wrong rather than lecturer's point of view or input on what is wrong' and 'Choice of meeting framework'. The project was seen as having value/use in the future as: 'A new way of communicating, having conversations', 'We can use this -there is a willingness to use it professionally', 'A new way of leadership -use it where people are seen as equal', 'Continuing with this -it is 'more a want to, than a have to', 'This could gain recognition. If we teach more people, word of this will be spread', 'We can improve on this', 'It is versatile can be used on [other issues]'.
Discussion
The student evaluation of the project lends validity to the idea that there are particular benefits from an experiential approach to teaching and learning. The data suggests that congruence between the internal group teaching/learning process and the open-ended exploratory Socratic process used for exploring community engagement provided a particularly valuable learning experience for students. The 'leveling' of status between academics and students in the collaborative exploration also fostered an appreciation of the value of equality which carries over into the conversational interview skills being developed for use in the community. In short, this kind of small-group collaborative 'experiential' and 'service' learning fosters awareness of the very values that can contribute to the success of action researchers seeking community engagement in issues of social/environmental concern.
The student -staff collaboration suggests that the critical features of internal academic partnerships involving students in service learning are similar to those required of partnerships between the universities and the community. As such the data supports work in this field by Jacoby (2003) and associates, particularly the work of Fisher and Wilson (2003) drawing on work of Torres (2000) and Engstrom (2003) . The questions raised by these authors about in-service learning projects and their internal staff -student partnerships are mirrored to some extent by the collaboration reported here. (2003) suggest that with an appropriate degree of structure, guidance and clarity of purpose, students in particular, can make powerful contributions and be strong leaders. Can these partnerships be sustained over time? To some extent this requires that they be integrated into the institutional mission and that the work of the partnership be spread throughout the institution. So, can we develop a seamless curriculum that supports pedagogies to integrate social, intellectual and affective domains of learning where in, and out of class distinctions are seen as artificial and permeable? Alternatively, do they identify and challenge organizational structures and systems that hinder efforts to develop seamless learning experiences? Are these programs evaluated by the students as well as by staff and to what extent does the student evaluation guide future development?
Conclusions
The experiential/service/action-research approach to teaching and learning described here suggests a framework for exploring a broader base of community perceptions about water issues and training future 'managers' in skills for developing community engagement on a range of 'sustainability' issues. The action-conversations framework has potential for building support for practical action. Even with relatively 'thin data' gathered by inexperienced interviewers, the approach can yield useful and significant results. As such the process could be used by engaged community stakeholders giving them a sense of ownership of the outcomes. It might also be taught to engaged stakeholder groups by people with limited but practical experience of the process, including students such as those involved in this project.
In terms of identifying the social climate or culture on water issues, even this one semester long collaboration has uncovered relevant issues relating to community awareness of the problem of water shortage and engagement of the community in developing more sustainable water use activities. Many of the current ideas involving large-scale technological solutions, such as desalination and water recycling, are seen as 'too complicated', falling into the 'too hard' basket.
Although there is awareness of the need for small-scale household solutions these are seen as remote and not important for many. A significant part of the problem is community apathy. The project suggests that public/community education may be more effective if based on practical activities and visual communication methods. It suggests a way forward using community-cultural development tools such as PhotoVoice as part of the next stage of the staff -student -community collaboration.
Critically the methods developed in this semester long collaborative project suggest an approach that can be shared with and used to engage inexperienced but interested community stakeholders as full participants in the process of action-researching and building a base of support for practical action within the community. As noted above, this form of engagement of community stakeholders as 'co-researchers' will be a part of future collaboration on the extension of the project.
The project also suggests value in teaching and learning based on the same principles and methods as we use for effective community development. This approach, using an action research project as a basis for learning about how we might negotiate the scientific/social interface on critical sustainability issues, pushes the boundary of what is accepted in 'natural science' degree courses. However, we think that in its small way this single semester staff -student water futures collaboration project indicates that the challenge of incorporating experiential, service learning for 'engaged' science learning is not only attractive to staff and students but amenable to research and evaluation, and an appropriate, if different kind of rigor. Coming from an empirical base it supports aspects of the speculative analysis we offered above for parallels between lessons from community engagement on issues of concern and the processes for teaching of, and learning by students (and staff) engaged in such service-based action-research projects. It also illustrates, in the language of student participants, positive answers to some of the questions raised elsewhere in the literature (e.g. Jacoby 2003; Dewar & Walker, 1999; Kirschner, Sweller & Clark, 2006) on this approach to teaching and learning.
